Tailored PEG for rh-G-CSF analogue site-specific conjugation.
A new end-tailored monomethoxypoly(ethylene glycol) (PEG) for site-directed protein conjugation was synthesized according to a three-step procedure: (1) linear 20 kDa PEG-NH(2) was conjugated to 12-(Boc-amino)dodecanoic acid; (2) PEG-NHCO(CH(2))(11)-Boc was deprotected by TFA treatment; (3) PEG-NHCO(CH(2))(11)-NH(2) was conjugated to 6-maleimidohexanoic acid to yield PEG-NHCO-(CH(2))(11)-NHCO(CH(2))(5)-Mal (PEG-C(18)-Mal). The chemical intermediates as well as the final product were purified by solvent precipitation/extraction and characterized by (1)H NMR spectroscopy and colorimetric analysis. The synthesis procedure yielded over 90% activated product [PEG-NHCO-(CH(2))(11)-NHCO(CH(2))(5)-Mal/PEG-NH(2) molar ratio, %]. Both PEG-C(18)-Mal and the commercial maleimido activated 20 kDa linear PEG (PEG-Mal) were used for conjugation to (17)Cys of recombinant human granulocyte colony stimulating factor (rh-G-CSF). Under denaturing conditions, at pH 7.0, both activated PEGs yielded over 90% protein conjugation. Under native conditions, about 55% and 7% PEGylated protein were obtained with PEG-C(18)-Mal and PEG-Mal, respectively. Circular dichroism analysis showed that the PEGylation does not induce detectable alteration of the protein secondary structure. On the other hand, the PEGylation conditions were found to affect significantly the protein stability. The derivatives obtained either with the two polymers by unfolding/refolding process or with PEG-Mal under native conditions displayed rapid aggregation with half-life ranging from 30 to 90 min. The derivative obtained with PEG-NHCO-(CH(2))(11)-NHCO(CH(2))(5)-Mal in the absence of guanidinium chloride displayed remarkably higher stability with aggregation half-life of about 60 h.